This research was to assess the sustainability of fisheries in Pangandaran, West Java. This fishery is an important one in the region, but is threatened by increasing over-exploitation which has led to a steady decrease in the production. In addition to over-exploitation problem, a record of tsunami disaster makes this fishery a unique case. This research, based on a set of primary and secondary data was carried out using the Rapfish analytical approach. Primary data were collected using a stratified cluster random sampling technique, where as many as 186 outboard fishing operators were selected. Meanwhile, relevant complementary data were solicited purposively from five employees of Pangandaran Marine and Fisheries Service. Following from the Rapfish approach, it was found through this research that sustainability levels of fisheries in Pangandaran fall into poor category. For all types of fisheries that exist in the region, almost all sustainability dimensions namely ecological, social, technological and ethical dimensions were scored below 50 of the 100 maximum values. This paper concludes with a suggestion, pointing out attributes that should receive government attention in order that the sustainability of the fisheries in the future.
Introduction
Management of fisheries resources comprises various factors which are interrelated and affect their current functions and services to human beings. Among others there are economic activities in coastal areas, which generally involve other sectors, marine tourism, agriculture and industrial sectors. Such economic activities, in many places including in Pangandaran lead to severe environmental degradation that threatens its sustainability of existence, services and functions [1] . Destructive processes such as sedimentation, coral mining and mangrove deforestation are some common examples of coastal economic activities that cause negative impacts to the nature and its services and functions. These capitalize the detrimental effects of irresponsible fishing practices that cause imbalanced ecosystem condition.
Co-management is defined as the sharing of responsibilities between governmental institutions and groups of resource users [2] . Parametric management from fisheries around the world suggested that many "traditional" management systems that had successfully sustained fisheries were based on such parametric controls, which include protection of spawning and nursery areas, limited access, closed seasons and size limits. These management measures are often based on local or indigenous knowledge [3] .
Pangandaran water is a part the Indonesian's Indian Ocean Fisheries Management Zone. This zone encompasses the waters of the Western tip of Sumatra Island and the South coast of Java Island. Pangandaran is a coastal sub-district in where tourism and marine capture fisheries are very important. These two sectors have major contribution not only to the
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A Case Study on Sustainability Analysis of Fisheries in Pangandaran, West Java Province 322 district but also to the regional economy. Bojongsalawe coast is best representing the case and has been chosen as one of the study sites in this research. This site is well known for its surfing and other various tourist attractions, in the mean time, various types of normal natural shocks have brought economic stresses to particular groups in the community and lead to pressures to the resources [4] .
The impact of the normal natural shocks is exacerbated by various forms of contemporary natural events. One example is the earthquake followed by tsunami that occurred in the region in July 2006, which destroyed much of the infrastructure and facilities owned by fishermen, including boat and fishing equipment. This has been perceived by many as a significant factor that influence the dynamic of fisheries in the area. Later, attitudes and actions of local economic actors unavoidably tend to be less friendly to the resources.
Fisheries resources, as mentioned earlier are very significant for Pangandaran economy and thus it is important to know how sustainable they are, particularly considering the existence of natural events described above. Following from Pitcher [5] , dimensions of sustainability of fisheries include ecological, economic, ethical, social and technological dimensions. Based on the above, this research aims at assessing the levels of sustainability of fisheries in Pangandaran, focusing on these dimensions.
Materials and Methods
The data used in this research were collected using the survey method from both primary and secondary sources. Primary data were obtained through interviews with respondents representing community leaders and fishing boat owners (186 people) and the District of Ciamis Fisheries and Marine Service Officers (four persons). Secondary data were drawn from secondary sources including annual reports of relevant agencies/institutions.
Method of analysis used in this research, which aims to determine the level of sustainability of fishery, is the Rapfish technique (a rapid apprasial tehnique for fisheries). This technique applies the multi dimensional scaling (MDS) principles to assess the sustainability level of various dimensions of fishery resources. This technique is basically a statistical technique that performs a multidimensional transformation into is more simple dimensions [6] . The reason of choosing the Rapfish's MDS approach is its stability. The multi-dimensional approach to scaling in Rapfish gives stable results compared to dual variable method. All data of the attributes considered in this research were analyzed to determine the multidimensional point reflecting the position of the sustainability of fisheries based on two points of reference, namely the "good" point and the "bad" point. The following are the results of sustainability assessment for each fishery in the region [7] .
In the MDS, two points of the same object is mapped in far-flung points. These points are very useful in regression analysis to calculate the "stress" that is a part of the MDS method [8] . Score on each attribute will form a matrix X (nxp), where x is the number of areas and p is the number of attributes used. A good model is indicated by the S-stress value smaller than 0.25 or S < 0.25 and R 2 close to 1. Index scales that assess the sustainability of the system have the interval of 0%-100%. In this study, there are four categories of status of sustainability, as seen in Table 1 .
Results and Discussion
Pangandaran districts are bordered by Ciamis in the North, Tasikmalaya in the West, Cilacap in the East and the Indian Ocean in the South. The coastal area surrounding this district belongs to six sub-districts. These are Pangandaran, Cimerak, Cijulang, Parigi, Sidamulih and Kalipucang. All of these six sub-districts have the potentials for both coastal tourism and fisheries. A general observation of this research indicates that tourism is booming in the area Level of sustainability of fishery resources in Pangandaran, West Java can be seen in Table 2 . As shown in the table, the ecological dimension of demersaldanish seine fishery, beach seine fishery, set gill nets fishery, trammel nets fishery and stationary lift net fishery was found to be less supportive to the sustainability fisheries resources. Mean while, the drift long line fishing gear was found to be relatively favorable for sustaining the fishery resources in the area. For this dimension, the coefficient of determination (R 2 ) is 93.29%, which means that the ecological dimension has a strong influence and relevance to the sustainability of fisheries resource management.
From the economic dimension point of view, demersaldanish seine, set gill nets and trammel nets are unfavorable to sustainability of fishery resources. Beach seine, drift long line and stationary lift net, on the other hand are sufficiently supportive to sustainability of fisheries resource in Pangandaran. The R 2 value for this dimension is 94.11%, meaning that the economic dimension has a strong link to the sustainability of fisheries resource management. From the social dimension point of view, it is found that demersaldanish seine, beach seine, trammel nets and stationary lift net are unfavorable to sustainability of fisheries resource. Mean while, set gill nets and other drift long line are in the state of sufficient to support the sustainability of fisheries resource management. For this dimension, the R 2 value is 90.55%, meaning that the social dimension has a strong influence and relevance to the sustainability of fisheries resource management. For the technological dimension, it was found that trammel nets and stationary lift net fisheries are in bad condition (very unsustainable), while demersaldanish seine, beach seine, set gill nets and other drift long line fisheries are in the state of sufficiently sustainable. The R 2 value of this dimension is 90.30%, which means that the dimension of technology influences and has the relevance to the level of fisheries sustainability in
Pangandaran.
Ethical dimension analysis indicates that demersaldanish seine, beach seine and stationary lift net show low support to sustainability while beach seine, set gill nets and other drift long line fisheries are in the state of sufficiently sustainable. For this dimension, R 2 value is 92.68%, meaning that ethical dimension has an influence and a strong link to the sustainability of fisheries in Pangandaran.
Conclusions
Level of sustainability of fisheries in Pangandaran is categorized into "low" for the ecological, social, 
